
LOUIS PASTEUR\p=m-\BORN DECEMBER 27, 1822

The hundredth anniversary of Pasteur's birth is an

appropriate occasion for recalling briefly his services
to medicine and to humanity. The descendant of old
families of working country people, he received through
the sacrifices of his parents and sisters a thorough edu-
cation, became a deep student of chemistry, and while still
a young man solved the problem of the different rotatory
effects on light by tartrate crystals of the same chemical
composition. This achievement in crystallography and
molecular arrangement became, so to speak, the bridge
over which he passed into an intensive study of various
fermentations, as he soon learned that the tartrates
developed in fermenting organic materials. In the
course of these studies, he observed that in the fer-
mentation by Penicillium glaucum of ammonium para-
tartrate, the dextrorotatory acid alone putrefied, that is,
fermented, and for the reason, he says, that "the fer-
ments of that fermentation feed more easily on the
right than on the left molecules." As indicated by
these words, he saw in fermentations and putrefactions
the specific effects of living things, and had learned to

produce particular fermentations by introducing the
''pure seed" into suitable infusions or juices. This is
the real starting point of bacteriology, industrial as

well as pathogenic, and the first practical results were

improvements directed by Pasteur in the making of
wines and vinegars. He showed how to secure the
proper ferments and how to exclude or destroy unde¬
sirable ferments that caused the so-called diseases of
wines and similar products. Heating to destroy fer¬
ments or micro-organisms, soon called pasteurization,
was introduced by Pasteur and applied first to wines.

The thought soon came to him that it would be
"desirable to push these studies far enough to prepare
the road for a serious research in the origin of various
diseases" (1860) ; a little later he said that all his ambi¬
tion was to arrive at the knowledge of putrid and con¬

tagious diseases. Perhaps the idea was prompted by this
remarkable statement of Robert Boyle (1627-1691) :

He that thoroughly understands the nature of ferments and
fermentation shall be much better able than he that ignores

them to give a fair account of divers phenomena of several
diseases (fevers as well as others), which will perhaps be
never properly understood without an insight into the doctrine
of fermentation.

Before long, Pasteur's results were given practical
application of a far wider significance; for in 1867
Joseph Lister began to work out the antiseptic method
in surgery on their basis. In 1874, Lister in a letter to
Pasteur said:

Allow me to take this opportunity to tender you my most
cordial thanks for having, by your brilliant researches,
demonstrated to me the truth of the germ theory of putre¬
faction, and thus furnished me with the principle upon which
alone the antiseptic system can be carried out.

But Pasteur's views on fermentation did not go
unchallenged, and he was soon in the midst of that
long controversy about spontaneous generation that he
felt must be settled before the idea of the spontaneity
of infectious diseases would vanish forever so that men

would be free to think clearly about infection. The
experiments by which he showed that albuminous
infusions remained sterile indefinitely in flasks pro¬
vided with long and tortuous necks, so that the bacteria
in the air were deposited on the walls of the glass as
the air entered the flask, finally silenced for good the
advocates of spontaneous generation. In the meantime,
he was sent to study the silkworm disease that was

threatening the silk industry of France, and after five
years of work, interrupted by a stroke of apoplexy in
1868 when he was 46, a method was perfected of breed¬
ing from selected healthy eggs, of separating the well
from the infected, that solved the problem of pre¬
vention in this case and led him to hope that measures

might be found to control epidemic diseases in general.
Overcoming by great effort the depression caused by

the Franco-Prussian War, and firmly determined to
exalt France through his discoveries, in the sixth decade
of his life he demonstrated by celebrated experiments
with anthrax and chicken cholera that specific immunity
can be produced by the introduction of living pathogenic
microbes in attenuated form, and vaccination with
known virus was established for the first time. He
said, "I have lent to the expression vaccination an
extension that I hope science will consecrate, as an

homage to the merit and immense services rendered to
humanity by one of the greatest of Englishmen—
Jenner."

In 1873, Pasteur became an associate member of the
Academy of Medicine in Paris, and took an active part
in discussions, mostly controversial, on infectious prob¬
lems. In a discussion x in 1879 on puerperal fever, which
then was epidemic in Paris hospitals, with a frightful
death rate, he drew unexpectedly on the blackboard an

organism in small chains of spherical grains and said,
"There, that is the cause of puerperal fever" ; but of
this discovery he never made a formal report and in the
books his name is not associated as' it should be with the
streptococcus. At this time he stated also that the

1. Bull. de l'Acad. de m\l=e'\d. 8:238, 1879.
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physician and his assistants carry the microbe from the
sick woman to the well, and urged the use of boric
acid and water heated to 115 C. He described, too,
the presence of heaps of cocci in boils and in osteo¬
myelitis, which he called a boil in bone. His outline,
in 1877, of the principles of what we call aseptic
surgery merits repetition :

If I had the honor of being a surgeon, convinced as I am
of the dangers caused by the germs of microbes scattered on
the surface of every object, particularly in the hospitals, not
only would I use absolutely clean instruments, but, after
cleansing my hands with the greatest care and putting them
quickly through a flame (an easy thing to do with a little
practice), I would only make use of charpie, bandages, and
sponges which had previously been raised to a heat of 130 to
150 C. ; I would employ only water which had been heated
to a temperature of 110 to 120
C. All that is easy in practice,
and in that way, I should still
have to fear the germs sus¬

pended in the atmosphere sur¬

rounding the bed of the pa¬
tient ; but observation shows us

every day that the number of
those germs is almost insignifi¬
cant compared to that of those
which lie scattered on the sur¬
face of objects, or in the clear¬
est ordinary water.

These references reveal
what an insight he had
attained into human infec¬
tions, a phase of his achieve-
ments that is frequently
overlooked.

The last masterstroke,
which carried his name all
over the world and led to
the establishment by inter¬
national subscription of the
Pasteur Institute in 1888,
was the discovery of a

method of preventing rabies
after the bite. The long
period of incubation in
rabies led to the idea of

Louis Pasteur, 1822-1895

"attempting to establish, during the interval before the
first symptom, a refractory state in the bitten subject."
This discovery, by which the death rate of rabies has
been reduced from at least 16 to less than 1 per cent.,
the recondite experiments to standardize properly in
different strengths the unknown virus, the repeated trial
on dogs before and after infection, the treatment of the
Meister boy and the other early patients, are unequaled
in interest in experimental medicine. It recalls Jen-
ner's experiment of inoculation of cowpox, because, in
both, the first subjects were young boys.

That germs cause disease was an ancient conception.
Pasteur, more than any one else, by incontrovertible
experiments, showed us the truth and the power to con¬

trol infectious diseases in man, animals and plants. The
benefit of this demonstration is incalculable. He was

fortunate in that, while still living, his work was

accepted and his name praised on all sides. He was a

gentle soul, deeply religious, wholly unselfish, unspoiled
to the end, but fearless and tireless in the defense of
truth as he saw it. "If I have sometimes disturbed the
calm of our academies by somewhat violent discussions,
it was because I was passionately defending the truth."

ILLITERACY AND MORTALITY

A successful campaign in the interest of public health
must be based on something more than a knowledge of
the mode of transmission of communicable disease.
This, without doubt, is one of the foremost considera-

tions in any program for
the promotion of the public
health, as it also is in rela-
tion to personal prophylaxis.
But the problems of pre-
ventive medicine involve
factors of widely different
origin and significance, each
of which must be evaluated
and assigned a correspond-
ing responsibility. Prema-
ture breakdown and pre-
mature death, for example,
have been attributed to a

diversity of causes, such as

heredity, infections, poisons,
mental strain, physical
strain, mental inactivity,
physical inactivity, acci-
dents and improper diet.
Obviously, each of these
categories of alleged influ-
ences demands special and
somewhat unlike considera-
tion in any effort to control
or modify the mortality of
a group. As Chief Justice

Taft has remarked, "while it is true that to the
public mind there is a more lurid and spectacular
menace in such diseases as smallpox, yellow fever and
plague, medical men and public health workers are

beginning to realize that, with the warfare against such
maladies well organized, it is now time to give attention
to the heavy loss from lowered physical efficiency and
chronic preventable disease, a loss exceeding in magni¬
tude that sustained from the more widely feared
communicable diseases."

No one will question that ignorance acts as a stum¬
bling block in the path to progress in matters of health
as in other fields of human welfare. Pearl1 has
expressed the conviction that one of the greatest diffi¬
culties with which the health officer has to contend, in

1. Pearl, Raymond: The Vitality of the Peoples of America, Am. J.Hyg. 1:592, 1921.
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